[Dopamine receptors and calcium channels regulating striatal inhibitory synaptic transmission].
A whole-cell patch-clamp study was performed to investigate the modulatory role of dopamine (DA), its ionic mechanisms and their developmental changes in the GABAergic synaptic transmission onto cholinergic interneurones in the rat striatal slices. Inhibitory postsynaptic currents (IPSCs) were evoked by focal stimulation. Bath application of DA inhibited the IPSCs in a concentration-dependent manner with an IC50 value of 10 microM. Pharmacological studies with DA receptor agonists and antagonists suggest the involvement of D2-like receptors. DA reduced the frequency of miniature inhibitory postsynaptic currents without affecting their amplitude distribution. Analyses using selective blockers for N-, or P/Q type Ca2+ channels could estimate the contribution of each Ca2+ channel subtype to the GABAergic transmission. DA had no longer affected the IPSCs after the effect of an N-type channel blocker, omega-conotoxin (omega-CgTX) had reached its steady state. The inhibitory effects of omega-CgTX and DA or a D2-like receptor agonist decreased in parallel during postnatal 12-60 days. DA's action was occluded by omega-CgTX throughout these developmental stages. These results suggest that activation of presynaptic D2-like receptors selectively blocks N-type Ca2+ channels, thereby inhibiting GABA release, and that contribution of N-type channels and D2-like receptor-mediated presynaptic inhibition decrease in parallel with development.